CHAPTER II
GRAVITY OF THE EARTH

All gravity measurements necessarily are made in the gravita-
tional field of the earth. Therefore, a knowledge of this field
is required so that proper allowance for it may be made in
reducing any kind of gravity measurement to a form useful for
indicating geologic structure.1

VARIATION OF GRAVITY WITH LATITUDE

The earth is not a perfect sphere. To a rather close approxi-
mation, its shape is that of a perfect fluid for which a balance is
maintained between the gravitational forces tending to make it
spherical and the centrifugal forces of rotation tending to flatten
it. As a result of this balance the equatorial radius is about
21 km. greater than the polar radius. Because of this flattening,
the acceleration of gravity is distinctly less at the equator than
at the poles for two reasons: (1) At the equator the surface is
farther from the center of mass, making the attraction smaller,
and (2) at the equator the centrifugal acceleration, which is
outward and therefore opposite to the gravitational acceleration,
is a maximum. The total difference in gravity between the
equator and the poles is about 5 gals.

The exact shape of the earth has been a matter of great interest
and scientific study since the time of Newton.2 It can bo
derived from certain geodetic and astronomic measurements and
also from a study of the variation of gravity over the surface^
together with a knowledge of the radius of the earth. s

1 A detailed account of tlie corrections mentioned in this section is given
in Hubbert and Melton, 1928,

2 For a very readable history of such studies see Lambert, 1936,

3 This is shown by-Clairaut?s fundamental theorem, which may be written
(to second- order approximation)

where / is the flattening of the earth expressed in terms of the equatorial
Ifi